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INT~oDLJCIION 
I N T ROD U C T ION 
Rivers and settlements belong together; there 
are few urban areas without at least one 
significant watercourse flowing through them. 
Urban rivers, and in particular the Heathcote 
River, are the subject of this dissertation. 
Discussion centres on their significance and 
vulnerability, and on management options for 
their protection and enhancement. 
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Part One is concerned with the broad-scale issues 
of rivers in urban areas. It summarizes the 
natural forces and processes at work in a river. 
It considers the importance of an urban river, its 
role in a developing city, and the typical 
pressures it is subject to. Finally the laws and 
authorities as they relate to the urban river in 
New Zealand are outlined. Close attention is paid 
to the local situation in Christchurch, as well as 
the potential of management plans in river 
administration. 
The Heathcote River is used as a case study of an 
urban river under pressure in Part Two. Its 
significance to Christchurch is described and 
illustrated. Ways of resolving the inherent 
conflicts of its use and management are discussed, 
and recommendations for catchment management are 
proposed. 
URBAN RIVERS: 
BROAD SCALE ISSUES 
A. 81VER CHI\RACTE81SIIcS 
HYDROLOGICAL CYCLE.. 
"Endlessly recycled, water is used, disposed 
of, purified and used again; the earth's 
original supply is still in use. . . . . . . 
The hydrologic cycle itself uses more energy 
in a day than man has generated throughout 
history." -- Leopold & Davis, 1966 
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I. H Y D R 0 LOG Y 
HYDROLOGICAL CYCLE 
The source of all rivers is precipitation. The 
water which is not lost to the atmosphere by 
evaporation or transpiration, or to the ground by 
infiltration, travels over land along a network 
of routes which increase in size as they combine 
to flow downstream to the ultimate base level, 
the sea. Some of the water which infiltrates the 
surface is stored in subterranean acquifers, and 
some flows underground to the river channels, 
providing water from seepage and springs to 
augment the flow and sustain it in dry periods. 
INTERACTION OF LAND AND WATER 
As it flows, a river, as much as any other element, 
is responsible for the form and character of the 
landscape through which it passes. The flowing 
water carves the groove in which it flows, and 
forms the swathe of floodplains, bluffs and river 
valleys in the landscape of its catchment. 
The landscape also has an impact on the river. All 
the geological, biological, meterological and 
cultural conditions existing in the catchment 
create the character of a river, each one unique. 
As it proceeds downstream, a river picks up and 
carries a sediment load of dissolved material or 
larger particles, which are pushed and rolled 
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along its bed. Over a period of years the slope, 
width and depth of a stream is delicately adjusted 
to provide just the size of channel and speed of 
flow needed to/transport the water and sediment 
load supplied by the catchment. 
The sediment deposited from bank overflows, as the 
channel changes its location over time, forms a 
broad alluvial surface beside the channel, which 
is called the floodplain. Its function is to 
operate as an extension of the channel and 
absorb the excess energy of flow when the channel's 
capacity is exceeded, about once every two or 
three years in natural conditions. 
Floodplain and river terraces, Opawa, 1900 
I 
I 
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HYDROLOGICAL FORCES 
Natural channels are rarely straight for a 
distance greater than ten channel widths, but are 
nearly all sinuous to some extent, and the size of 
the curves is related to the size of the channel. 
In a meandering stream the channel tends to move 
laterally across the valley floor, changing over 
time by eroding one bank, and building a nearly 
flat floodplain on the other, while maintaining a 
cross-section similar in shape and size. 
Most changes to the form of a river take place 
when it is in flood. Erosion occurs when the 
shearing force of the water on the river banks 
overcomes the cohesion of the materials there, 
sweeping particles away with the flow or depositing 
them on the river bed, thereby widening the channel. 
Scouring of the river bed deepens the channel, but 
it is usual after flooding recedes that an equal 
amount of material is redeposited. 
As it proceeds downstream a river will tend to 
become wider more readily than it becomes deeper, 
but thr speed is very nearly constant along its 
length . 
SENSITIVITY TO CHANGE 
Rivers exist in a state of dynamic equalibrium of 
an extremely sensitive nature. Any change to the 
river system will give rise to another, "a dis-
placement of the equilibrium in a direction t9at 
will tend to absorb the effect of the change" . 
If the channel is modified a river will readjust 
the size of the cross-section of its channel to 
continue transporting its contents with the 3 
maximum of efficiency and the minimum of change 
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2. E COL 0 G Y 
A river is a continuous, inter-related natural 
ecosystem, where wildlife habitats co-exist. It 
functions by the cyclic interchange of materials 
between living organisms, non-living matter and 
their environment. 
AQUATIC COMMUNITIES 
Among the aquatic communities, the algae and 
plants produce the organic matter, the animals 
consume this as food, and the bacteria, fungi and 
scavengers break down the waste. Because of the 
constant loss of organisms and nutrients to the 
sea, the stream and river communities are 
dependent on the organic particles and dissolved 
sediment which enter the water from the adjoining 
land. In tidal sections, nutrients are brought 
into the river by the sea. 
~~~~------------~~~~----~ 
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In different types and zones of streams, different 
communities establish themselves, according to the 
nature of the water and the physical conditions. 
For example, both the levels of dissolved oxygen 
and the pH of the water influence the range of 
animal life present. Although one zone will tend 
to merge with another, within each there is a 
natural ecological balance. Each zone will have 
a distinct type of vegetation, food chain and 
microclimate. 
In general, the community in the clear, shallow 
rapids and pools contains mostly algal producers, 
due to the availability of sunlight, whereas the 
benthic community of the muddy bottoms of marshes 
and tidal flats is characterised by a lack of 
algal plant material and is dominated by the 
decomposers. These are indispensible to the self-
renewing qualities of a river or its estuary. 
Different zones have different tolerance of the 
amo~nt of modification they are able to accept. 
Disruption to any of the elements within each zone 
can have repercussions beyond the immediate zone. 
Plagianthus divaricatus 6 
Spartina x maritinus and Sali~fr~3ilis t> 
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RIPARIAN VEGETATION 
The understanding of river ecology needs to 
include not only the fauna and flora inhabiting 
the waterways, but also the associated riparian 
vegetation. This can have a marked influence on 
the presence or absence of species, principally 
because it shelters larvae, eggs and small forms 
of aquatic life. And by the amount of shade it 
affords, vegetation affects the water temperature 
and the levels of dissolved oxygen in the water. 
It also plays a significant role in preventing 
erosion along the banks. 
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ESTUARY 
The ebb and flow of the tide, and the continuous 
input from the river and sea create a unique 
estuarine environment. Many species there are 
adapted to the regular cycle of exposure and 
inundation, and to the mixture of fresh and saline 
water. 
The estuary acts as a natural sink, collecting 
sediment and waste from the river. The tidal 
system functions to naturally dilute and flush 
these deposits out to sea. 
An estuary is an interface: the area where the 
river meets the sea, where fresh and saline water 
meet. It is therefore a critical centre for 
sedimentation. Chemical processes there promote 
the joining of small particles which grow by 
aggregation until they reach such a size that 
they fall to the estuary floor. "Any action 
or engineering works which alter the make-up of 
the salt water/fresh water interface is likely to 
have important secondary effects on such things 
as dilution, s~dimentation and the stability of 
the ecosystem" . 
In terms of primary production, estuaries are 
among the most productive ecosystems to be found 
anywhere. This impressive production of plant 
material supplies the food chain which provides 
both wildlife and man with food. 
The uniqueness and importance of estuaries is 
widely recognized, as is their sensitivity to 
modifications in the river catchments upstream. 
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The capacity of various exosystems to produce 
plant material -- C.C.C. Estuary Report, 1980 
"The fascination of water is timeless" 
-- Jellicoe, 1971. 
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3. SEN SUA L QUA LIT I E S 
MOVING WATER 
Water is simple by nature, but in a river its 
effect varies. It can be reflective and moody, 
invigorating and sparkling, auditory and awesome. 
Running water evokes a sense of vitality; slow-
moving water conveys a sense of restfulness. It 
is romantic. It can be soothing. It is said 
that the Roman Emperor Hadrian retired to his 
villa at Tivoli to cure insomnia by sleeping with-
in sound of the waterfall. 
_ ~"':t. . .-... - ._ . --
. ~ .~~:~Ee~- c: 
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SEQUENTIAL EXPERIENCE 
By nature, the water of a river is in contrast with 
the landscape through which it flows. Yet by its 
wholeness of surface and oneness of materia~, it 
provides continuity through the landscape. The 
river becomes a visual corridor, representing a 
link between mountains and ocean, and unifying 
whole landscapes or geographic regions. 
FOOTNOTES 
1. LEOPOLD, 1962 
2. Ibid. 
3. OGLESBY et aI, 1971 
4. CHRISTCHURCH CITY COUNCIL, 1980 
s, REI AIIQNSHIP Re-jER & CITY 
"Rakawakaputa, Port Cooper Plains", from a 
watercolour by Sir William Fox, 1857. 
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1. HIS TOR I C R 0 L E 
HISTORIC PARALLELS 
The relationship between rivers and the cities on 
their banks has developed over time with remarkable 
parallels throughout the world. Their coexistence 
has had advantages for the city, but has frequently 
been disadvantageous to the river, and therefore 
to the city's environment as well. 
USE AND ABUSE 
People and rivers have had a long and intimate 
association. Gatherers and hunters in France used 
the caves in the gorges of the Dordogne River as 
art galleri~s, while salmon from the river was 
their staple food. Since Neolithic times, people 
have exploited the world's rivers by settling 
alongside, and using them for water supplies, 
effluent disposal, for transit and trade, as a 
source of food, for recreation and spiritual 
renewal. 
Rivers have also been used as political frontiers. 
Man, like other territorial animals needs to mark 
boundaries J and rivers are used because they are 
obvious, permanent, need no maintenance, and are 
difficult to cross. Their use frequently causes 
political, economic and legal management problems, 
not least because rivers change course! In 
France, boundaries of the local departments follow 
river catchment borders, and more natural 
management areas result. 
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SETTLE~~NT PATTERNS 
Settlements have developed along the riversides 
in positions of natural strategic importance. 
Many were located where it was possible to cross 
or easily bridge the river. Other cities, like 
Lyon, were sited in easily defended positions. 
The early Venetians discovered, after fleeing 
the Huns and Charlemagne, that their greatest 
hope for safety and prosperity lay in exploiting 
the natural remoteness and limited accessibility 
of the small, low islands where the river, 
meandering through the treacherous mudflats 
would baffle and trap hostile forces. 
<1 "Views of the Canterbury Settlement", Plate 3, 
by Sir William Fox, 1848. 
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The association of villages, towns and cities 
with the rivers alongside them has initiated a 
cultural landscape of vitality and diversity. In 
the Severn valley, church towers punctuate its 
length. Many cities have bridges of great intrinsic 
beauty linking one side to the other. Boats of all 
kinds lend colour and movement. In Venice, the 
streets themselves are of water, with floating 
shops plying their wares. 
"Rivers are the lifeline of nations, and the threads from 
which their history is woven." -- Oglesby, 1971 
"The use that we make of rainfall, and the 
way we modify the area on which it falls, 
are crucial in determining the effects rain 
will have on the face of the land." 
-- NWASCO no. 33. 
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2 I FLOOD I N G 
NATURAL OCCURENCE 
Water discharge in a river fluctuates widely from 
year to year, season to season and day to day. 
~'Vhen the flow exceeds the capacity of the channel 
and overtops its banks, the river is is flood. 
Statistics on a river's flow over time can 
indicate the likelihood of a given-sized flood. 
For example, a 100 year flood is one which has a 
one percent chance of occuring each year, and a 50 
year flood has a two percent chance. 
FLOOD PLAIN 
The very reasons that have enticed people to settle 
on and cultivate the fertile alluvial flood plains 
mean that these sites are also prone to periodic 
floods. They have the advantage of convenience, 
fertility and river resources, and human societies 
have usually borne the risks and costs of periodic 
flooding. 
CHANGES DURING URBAN DEVELOPMENT 
The risk of flooding increases with urbanization, 
because development commonly makes several 
significant changes to the catchment: 
* The drainage of swamps was commonly an 
attractive way of acquiring productive land, 
and where that occured, the result was a loss 
of the land's natural sponges for water 
detention and storage, and a more rapid discharge 
of Diped water into the river system. 
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* Where the land is stripped of vegetation for 
development, runoff is no longer detained on 
the surface by plants, and the lack of porous 
root fibre in the soil discourages in-
filtration. 
* The development of urban catchments for 
housing and roading involves a large increase 
in the amount of sealed or impervious 
surfaces. Water runs off with decreased 
ability to infiltrate the ground. 
* The use of pipes to carry stormwater 
to the amount and speed of the water 
out into the river, and where small 
tributaries are also channelled, the 
is accentuated. 
adds 
spilling 
effect 
IMPACT OF URBAN DEVELOPMENT 
After urban development, there are several 
common changes to the flooding pattern: 
* Flood waters rise to a much higher level, 
and discharge more rapidly than before. 
When only 20% of a catchment is covered 
with impervious material, for example, the 
time lag from a storm to ~ flood peak, in 
basins approximately 10km , may reduce from 
two hours to twenty minutes, and the number 
of bank overflows almost doubles. 
* The stream channel will tend to enlarge, and 
carry more sediment, as the river adlusts to 
the larger and more frequent floods. 
* Flood waters may divert to areas previously 
unaffected by flooding. Roads may act as a 
channel for the flood water. 
A.FTE...R UR&ANIz.A.TION 
) 
ST0R.MWATE..~ RUNOFF 
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Under these conditions, rivers tend to become a 
liability, rather than an asset. Costs for one 
flood in the Hutt Valley in 1976, for example, were 
estimated then at $34 million, with one life lost 
and 162 hectares of land eroded. 
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3. MOD I FIe A TIn N 
PROGRESS 
~hose societies which cooperated to modify the 
waterways to control the growth of their crops, 
revolutionized technology and history. The Nile 
was harnessed for the common good, and as a result 
of the organisation required, the Egyptians 
initiated the first system of central government. 
In Persia, underground canals, called qanats, were 
built to direct the water from the mountains to the 
cities. Much later, the Romans de~eloped the 
aquaduct, "and made it a monument". Chinese 
dynasties rose and fell on their ability to control 
the Yangtse River floods. To contain the river 
they used bundles of sorghum stalks which sprouted 
to form living stopbanks. 
LIMITATIONS 
There were detrimental effects also. Control of 
the waterways usually meant power for just a few. 
And the environment has not always benefited from 
the increasingly forceful manipulation of nature. 
As reactions to the modifications have snowballed, 
other modifications have had to be implemented 
often in an ad hoc way. 
HARD SOLUTIONS 
Modern cities have responded to the problem of 
urban floods by modifying the river structure with 
engineering measures. The aim has been to contain 
the river's flow, and to remove storm water as 
quickly as possible, via pipes and channels, to the 
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nearest river, and out to sea. 
To achieve these aims, it has been common practice 
to upgrade the channels by straightening and 
reinforcing them (with lining materials varying 
from dis~arded cars and hard-fill to reinforced 
concrete); and to maintain a clear channel of 
maximum capacity, by widening and dredging, 
controlling river weeds, and clearing riparian 
vegetation. 
Small urban streams, in particular, are highly 
susceptible to being filled, channelled or 
diverted. But where a stream is fed through 
a concrete channel, this can effectively mean 
a total loss of habitat for most species, and 
means the stream's ability to recover from 
pollution is reduced. It is also a cultural 
loss. In London, seven major streams are 
buried in pipes ~nder the city, and nicknamed 
"the lost rivers". When the streams and 
rivers through a city are buried or appear to 
be just open drains, they rapidly lose public 
esteem, and degrade the environment . 
ALTERNATIVE TECHNOLOGY 
As the repercussions and hidden costs of 
development increase, and with a growing need 
for downstream drainage schemes, it becomes 
necessary to reassess river control techniques. 
Technological progress is a growth industry. 
It seems logical progress now to improve on 
orthodox engineering methods by integrating 
them with an understanding and utilization of 
natural resources and processes. Alternative 
techniques for river management are being 
developed to control flooding and mitigate its 
impact, while the natural river feature, and 
"Technology can be convivial, ... culturally, 
socially and environmentally sound.'~ 
-- Tourbier & Westmacott, 1981. 
2.INCREA.5E.D 
is preserved and enhanced, with cost 
effectiveness. 
Alternative drainage techniques emphasize 
the detention and storage of rainfall where 
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it falls. Many of these measures are small-
scale. Much of the cost is borne by the 
individual developer, instead of the community. 
They are usually several times less costly and 
more effective tha~ any remedial measures 
needed downstream. 
EXAMPLES 
The following examples are generally applicable 
to the New Zealand situation: 
RAINWATE:.R OFF n-U~. ROD!=" ~~~~ 
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4 I POL L UTI 0 N 
HISTORIC WASTE DISPOSAL 
Rivers have historically acted as conveyor belts, 
dependably carrying away a city's waste products, 
out of sight, out of mind. But the balance 
between a river and the community along side it 
is delicate and easily upset, and it is a rare 
community that leaves a waterway or its edge 
more liveable than before. 
SOURCES 
The flat shores of the alluvial plain and the 
river estuary have traditionally attracted 
industry and the services of consumption -- ports, 
sewerage treatment plants and rubbish dumps -- to 
the detriment of the ecological, recreational and 
visual values of the area. Often the intense 
useage of the river results in foul polluted 
water, degraded shorelines and a severe decrease 
in the diversity of wildlife species. 
TYPES 
The main threats to the healthy functioning of 
the ecosystem are the discharge of effluents, 
pollutants and sediments into the water. Effluent, 
from sewerage, industrial waste and fertilizers, 
cause increased decomposer activity, which depletes 
the availability of dissolved oxygen for other 
river life. Pollution from toxic substances 
like heavy metals, pesticides and herbicides may 
persist in the environment and become concentrated 
5U 
in food chains. Sediment load will increase with 
physical disturbance in the catchment, especially 
the removal of vegetation and construction work. 
The result is significant loss of habitat to 
river life as benthic communities are smothered 
and light to water plants and algae is blocked. 
DISEASE 
Rivers can be a human health risk when they 
become a breeding ground for disease, and they 
create a kind of dis-ease around them when 
they are degraded. 
"If rivers are the vascular system of our planet, 
there are many factors operating to develop 
artherosclerosis" - Oglesby, 1971 . 
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RECOVERY 
Some rivers, like the Thames, have been degraded 
so long that a new ecological balance has evolved; 
it has been likened to a kidney, taxed by the 
strains its owner puts on it, but still works 
quite well. Recovery from contamination can be 
relatively rapid in rivers, because the downstream 
movement is constant, and one flood will flush 
away much of the polluting material. Recovery 
is speeded when the amount of pollution is 
reduced, and sources of species stock still exist 
to replenish the system. 
There is no room for complacent acceptance of the 
visual and ecological pollution of urban rivers, 
for the well-being of the communities is also at 
stake. Our environment influences the way we 
feel about ourselves, and a healthy environment 
will "nurture our childreg and dictate the 
future health of society" . 
"The subconscious within us senses an affinity 
with something that is in contrast to the 
mechanical sciences, and is on a greater, more 
enduring scale than ourselves." -- Jellicoe, 
1 971. 
5. F EAT U R E 
VITAL NECESSITY 
Urbanization, in its concern for efficiency and 
material comfort, has imposed a threat to our 
traditional outdoor ethic and lifestyle. Yet 
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for many people, the need to enjoy the natural 
elements in the landscape is still fundamental to 
material well-being; the inclusion of natural 
elements within a city are a source of refreshment, 
a respite from the sterility of the environment, 
and the pressure of a concentrated population. 
NATURAL ASSET 
With its natural form, its range of natural 
habitats, and the enduring, cyclic pattern of 
its processes, a river contrasts sharply with the 
intensive, formal development of the built-up 
city. It is potentially a unique asset to a 
city, and can have an important influence on the 
quality of urban life around it, by providing its 
community with a combination of experiences and 
resources. 
SENSORY EXPERIENCES 
A river reflects the changes of mood in the weather, 
the seasons, the tides and the time of day. It's 
presence in the city can contribute to sensory 
awareness, and help meet ~n important human need to 
experience natural beauty. 
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In a dramatically modified and rapidly changing 
environment, the presence of a distinct, 
natural landscape feature like a river, helps to 
give a sense of continuity, security and 
stability to an urban community. 
A river, frequently unpredictable and 
unmanag~ble, may even have value as a natural 
hazard! Morris has confirmed that urban 
communities continue to need the experience of 
drama in their lives. 
WILDLIFE RESOURCE 
A river can promote ecologically healthy 
wildlife communities, which are potentially 
useful to man, visually satisfying and self-
sustaining. For example: 
* Healthy communities can assimilate more 
of a city's wastes than can degraded or 
polluted ones, and in controlled 
circumstances can be used in this way 
without degrading them. 
* Wildlife areas provide resources for 
educational and scientific study. 
* Retention of some of the wild 
environment serves to remind us 
what the land was like before settlement. 
* Most importantly, wildlife has a right 
to exist, in its own right. 
Wildlife in cities is hampered by the belief 
that the natural scen~ needs to be "tidied up 
to become acceptable" , but sometimes wildlife 
habitats survive in forgotten corners or in 
/ 
"A city cannot imitate nature, but nature can 
be part of our cities and ourselves." 
--Jackson, 1970. 
areas left unmaintained because of financial 
limitations. These nooks and crannies together 
with the river's unique ecosystem can provide a 
habitat for a variety of wildlife species. And 
even the less adaptable species can survive in 
town provided suitable habitats exist and are 
properly managed. 
35 
36 
RECREATIONAL OPPORTUNITY 
Water is the centre of interest in the landscape; 
a natural magnet for social activity. It is as 
attractive for playas for contemplation, and can 
be a focal point for community interaction. The 
concept of recreation as re-creating can be fully 
e xplored among the diverse elements of a river. 
Because it is continuous, a river also serves as 
an ideal transport route. The natural corridor 
of a river landscape provides an open invitation 
for access along its banks or on its water, and 
an opportunity to find a way to the outdoors for 
recreation, sport or solitude. 
The corridor formed by a river can provide 
linkages between larger open space areas. In 
this way the open space along a river has a dual 
role in recreation: as a linear access, and as 
a node for repose or activity. The connections 
accentuate the value of the recreation facilities 
by allowing easier access to them. 
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NEED FOR MANAGEMENT 
The demand for scenic and recreational space along 
a river can assist in promoting its conservation. 
However, the rising demand for riverside recreation 
will increase the potential for ecological damage, 
and the need for wise management. 
"Rivers are the 1as:t open valleys of the urban 
terrain, the last remaining paths where man may 
re-establish his rights of access and enjoyment~ 
-- Mann, 1973. 
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I. LEG I S L A T ION 
ACTS OF PARLIAMENT 
Rivers, their channels, banks and catchments, are 
managed by an impressive number of legislative 
Acts. The Acts and their relevance to river 
protection and control are outlined in Appendix 1. 
They include: 
Land Drainage Act 1908 
Soil Conservation and Rivers Control Act 1941 
Christchurch District Drainage Act 1951 
Local Government Act 1974 
Water and Soil Conservation Act 1976 
Town and Country Planning Act 1977 
There is new legislation pending which is intended 
to consolidate all the water and soil legislation; 
to simplify, clarify and in places amend the 1941 
and 1967 Acts and all the amendments going back to 
1899. The Crown will be bound by the new Act, and 
the public will be given the right to participate in 
decision-making in the same way as in District 
Schemes. Management plans are mentioned as river 
management tools in the draft Act, but will be 
optional. 
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SUMMARY 
The legislation gives a broad coverage of the 
issues of river protection and enhancement. It 
promotes land drainage, river control, soil 
conservation, water quality and multiple use, and 
refers to the concepts of preservation, conservation 
and use. It provides for public involvement, 
which will be enhanced by the new Act. 
The legislation is intended mainly for administering 
flood control, scenic rivers and irrigation 
sources, but does not deal specifically with 
rivers in existing built-up areas: the need for 
their protection, for appropriate adjacent land 
use, or enhancement of their assets. 
There is a need for legislation which supports 
the philosophy and objectives of alternative 
stormwater management, and which encourages the 
use of techniques for mitigating the flood hazard, 
like floodplain zoning and development guidelines. 
The local purpose esplanade reserves requirement 
is an important technique for ensuring access 
along river banks, and for reinforcing the value 
of natural landscape features. Streams smaller 
than three metres wide, not now included in the 
legislation, would also benefit from protective 
legislation, and could make a significant 
contribution as human-scale focal points and 
walkways in urban open spaces. 
In the Christchurch District Drainage Act 1951, 
which directly concerns the Heathcote River, the 
main emphasis is on the promotion of adequate 
drainage in the city. There is insufficient 
requirement for other values or uses to be 
considered or planned for. 
Flood sensitive areas identified in a District Scheme: TAKAPUNA 
41 
IMPORTANCE OF THE POLITICAL PROCESS 
The implementation of any practical measures for 
river protection and enhancement will always depend, 
as much as anything else, on the political will and 
priorities of the administering bodies, and on 
public involvement. Conflicts will continue to 
exist between the interests of development, 
conservation and public use of urban rivers, and 
the difficulties cannot be solved by legislation 
alone. 
NATIONA.L vvATE:-R- AND ..:501L 
CoNSE:.RYATION Avp;ORITY 
I 
I 
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National water and Soil Organization, adapted 
from Water and Soil 15(3), 1979. 
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2. AUT H 0 R I TIE S 
NATIONAL WATER AND SOIL CONSERVATION ORGANIZATION 
NWASCO was constituted by the Water and Soil Act 
1967. Its purposes, outlined in the long title 
of the Act, are to promote a national policy for 
natural water which makes "better provision" for 
its conservation, allocation, mUltiple use and 
quality, while at the same time promoting and 
controlling land drainage and taking account of 
industry, water supply, recreation, fisheries, 
wildlife habitats and natural characteristics of 
rivers and streams. 
The organization consists of three statutory 
bodies: National Water and Soil Conservation 
Authority, Soil Conservation and Rivers Control 
Council and Water Resources Council. Their 
purposes and membership are outlined in Appendix 2. 
REGIONAL AUTHORITIES 
Catchment Boards were established in 1943 as 
special purpose local bodies, and there are now 
20 throughout the country. They were set up 
under the Soil Conservation and Rivers Control 
Act, 1941, to be responsible for flood control, 
drainage, soil conservation and erosion control 
in their regions, and were given the power to 
construct, alter or maintain necessary works. 
They are responsible to the Soil Conservation 
and Rivers Control Council. Members of the 
boards are elected at local body elections every 
three years. In addition, representatives of 
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government departments and special interest groups 
are appointed to the board. 
Catchment Commissions have the same function as 
catchment boards, but instead of the local 
members being elected directly by the public, 
they are nominated to the position by the local 
bodies within its region. There are four of 
these commissions in New Zealand. 
Regional Water Boards were established by the 
Water and Soil Conservation Act 1967, which 
declared catchment boards and commissions were 
also regional water boards. They became 
responsible for administering water resources in 
their area by their ability to: 
* receive and action applications for water 
rights (which provides the means of control 
over water quantity and quality) ; 
* promote the protection of water supplies 
and the conservation and most beneficial 
uses of natural water; 
* recommend maximum and minimum levels ar.d 
flow, and minimum standards of quality; 
* investigate and record all water resources 
in their region. 
The 1967 Act broadened the Board's role, to 
strike a balance between drainage and other 
river functions: they must have "due regard 
for recreational needs, and the safeguarding 
of scenic and natural features, fisheries 
and wildlife habitats, and shall consult the 
appropriate authority. . where they are 
likely to be affected". 
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flembership of the Board is made up of one 
appointee each from the Forest Service, D.S.I.R. 
(Botany Division), Land and Survey Department, 
Ministry of Works and Development, Ministry of 
Agriculture and Fisheries and the United Council, 
as well as ten members elected by the pUblic. 
Canterbury United Council is a representative bod ~­
of the councils of the Canterbury region, 
administered by the Town and Country Planning Act 
1977. Its purpose is planning on a regional 
scale, and assisting in the preparation and 
implementation of a Regional Scheme which is 
intended as the main guide for land use and 
development in the region. District Schemes are 
required to conform to the Regional Scheme. 
Dlthough it is appropriate for the United Council 
to be involved in recreational facilities of 
regional importance, it has not yet included the 
rivers of Christchurch for supervision and 
protection in its Scheme. 
North Canterbury Acclimatisation Society was set 
up under the Wildlife Act, and under section 30 
is charged with the protection of all wildlife, 
as well as game. Under the Fisheries Act it is 
concerned with the fish in the river and can take 
action against polluters who violate the 
regulations relating to liquids or poisons. 
In Christchurch the society ended its polic y of 
stocking rivers after releasing 1500 trout into 
the Heathcote River in 1979. It now ensures 
that where a river has a 'stocking capability ' 
that the appropriate habitat is maintained for 
spawning. In the interests of fish habitats 
the society has objected to water rights which 
might increase pollution or sediment in the ri ver. 
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It has come to an agreement with the Drainage 
Board to cut vegetation on the riverbanks at 
times which don't affect spawning. It was 
instrumental in the plan to keep the Woolston 
Loop open and viable for fish. The society 
reports an increase in water quality and numbers 
of trout and whitebait in the Heathcote River. 
LOCAL GOVERNMENT 
Christchurch Drainage Board 
A Board of Conservators was set up in Christchurch 
in 1868 after the Waimakariri floods, but for 25 
years drainage of the low-lying and swampy land 
in the city was mainly a problem for the 
individual, and caused the greatest friction 
between the local authorities, who were unable 
to agree amongst themselves on a common drainage 
scheme. Only the threat of typhoid (Morrison, 
1948) among the 12,000 residents prompted 
Parliament to intervene and pass the Christchurch 
District Drainage Act in 1875. This gave the 
Board an area bounded by the Heathcote River to 
the south, and prior to the legislation of 1951, 
only 26% of the Heathcote catchment. 
The Christchurch Drainage Board Act 1951 vested 
all water courses in . the Christchurch area in the 
Christchurch Drainage Board, although the North 
Canterbury Catchment Board and Regional Water 
Board retains power of veto. The Board's 
primary responsibility is to the effective 
workings of the drainage system. It can elect 
to give due regard to any other issues involved. 
The Board requires that the river is kept clear 
for the efficient removal of stormwater, and that 
access is maintained to the banks for dredging 
and clearing vegetation. It has played an 
important part in ensuring most polluted discharges 
are directed to the sewers, but emergency sewer 
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overflows and the stormwater from industrial sites 
and car parks go directly into the nearest stream. 
The board's work is very capital intensive. 
Funding comes from rates and public loans. Money 
from loans must be used for engineering projects. 
Legal opinion recently cleilred the u~e olr-ate-
oayers money for house-raising to minimize flood 
damage. 
The board's 15 members are elected by the public, 
in the local authority elections. 
Local councils are responsible for the land use, 
services and management of their respective areas. 
They are directed by the Town and Country planning 
Act 1977 (section 4) to plan for: 
" .... the wise use and management of the resources, and the 
direction and control of the development of a region, 
district or area in such a way as will most effectively 
promote and safeguard the health, safety, convenience 
and the economic, cultural, social, and general welfare of 
the people, and the amenities, of every part of the region, 
district or area". 
They are required to produce and operate a District 
Scheme which outlines the planning objectives and 
policies for their areas. The schemes provide for 
public participation through submissions, objections 
and appeals, and are reviewed every five years, 
allowing for frequent adjustments. Land use is 
controlled by zoning for different uses, intending 
to ensure compatibility within each area. Councils 
consist of up to 24 councillors and a mayor or 
chairman, elected by the residents and ratepayers of 
the district. 
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The catchment of the Heathcote River contains 
three local councils: Christchurch City, Heathcote 
County and Paparua County. Their boundaries tend 
to be the result of historic land use, amalgamation 
or easily-recognized physical limits. In places 
the Heathcote River divides the Christchurch City 
and Heathcote County. Management of the river is 
hindered by this division of the catchment. 
The river banks were vested in the local councils 
by the Christchurch City Reserves Act 1877, and 
within each local council, different departments 
are responsible for various activities along the 
river: roading, berm maintenance and planting, 
design, retaining walls and bridges. 
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SUMMARY 
l 'he authorities involved in the administration of 
urban rivers in New Zealand are a large group with 
both overlapping and divergent interests. They 
are responsible for all areas of river management, 
from river control to protection and enhancement of 
the river environment. Their priorities, however, 
are dependent on local and political pressures. 
Those bodies whose members are political appointments 
or elected to office are liable to have a changing 
membership, and changing policies. They will also 
be sensitive to public pressure and may be responsive 
to suggestions for changes in management. There 
is considerable untapped opportunity for local 
residents groups to create priorities and influence 
planning policies. 
Amongst local councils there is no acknowledgement 
of the importance of the Heathcote River to the 
city in the District or Regional Schemes, and no 
use is made of zoning for protecting the waterways, 
adjacent land or the river environment. Under 
three different local councils, which further divide 
up their responsibilities towards the river between 
departments, the river environment is designed and 
managed in a piece-meal way, without a unifying 
concept or plan. 
The authority most closely associated with the 
Heathcote River is only required to deal with the 
drainage issues of the river. The Regional Water 
Board, though responsible for the management of 
rivers for multi-purpose use, has mainly a negative 
role (through its power of veto), in the management 
of the Heathcote River. Opportunities for support-
ing the Christchurch Drainage Board with expertise 
in broader issues are not included in the structure 
of the two authorities. 
'It is nothing but a stinking draini even thE 
pilchards that come up with the tide go back 
dead . .. I think we should establish a River 
Board in Christchurch, to have charge of our 
two rivers." -- letter to the editor, Press, 
1901. 
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31 R I V E R MAN AGE MEN T 
INTEGRATED CATCHMENT MANAGEMENT 
To be effective, river management has to be 
responsive to, and responsible for, an entire 
catchment. The interaction of all the elements 
there, physical, cultural and biological, create 
the character of the river; the land-use policies 
and traditions of the settlements along its banks 
affect the conditions of the river. 
The idea of the integrated management of land and 
water resources is not new. Successful river 
management needs to discover ways of using land 
and water resources that IIharmonize the pursuit 
of economic 9bjectives with the integrity of the 
environment II ; that are ecologically sound and 
socially just. 
CONFLICTS 
Urban River management is invariably concerned with 
the conflicting demands and priorities of the eco-
system and its users. \\1herever there are ltlulti-
purpose demands for "use, en~oyment, maintenance, 
protection and p~eservation" , management has to 
consider the pressures and conflicts, constraints 
and opportunities that arise. 
RESOURCES 
The various administrating bodies involved with a 
river will have their own priorities in pl ng. 
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A management plan involves a survey and assessment 
of the area or resource. It deals with the 
important factors in the existing land use, and 
attempts to consider future impacts. It also 
considers activities occuring on adjoining land. 
Inherent i.n the process is a recognition that 
each area is unique. 
An attempt is made to establish a priority of 
values for the site or the resource. This 
channels planning and development, and prevents 
ad hoc decisions which may constrain future 
options. In this way a management plan can act 
as a buffer between pOlitical changes, limited 
funding and the needs of the resource. 
Management plans are intended to define an orderly 
planning sequence which flows from long-term goals 
and objectives, through to more specific guide-
lines and policies, and finally to the detail of 
implementati.on such as working plans and designs. 
Phasing of development programmes is used to help 
cope with the indecision and changes inherent in 
the future. 
The objectives of a management plan are its core. 
After consideration of the information available 
and the proposals made, they establish the direct-
ion which any future action in the area will be 
aimed at. Objectives need to remain valid in the 
forseeable future. 
Policies are the statements on how it is intended 
to achieve the objectives. There are two main 
types, one promoting the objective, and the other 
rationalizing the conflicts which the research 
and evaluation have previously established exists. 
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~ANAGEMENT PLAN POTENTIAL 
Management plans have a considerable potential 
for the rational protection and development of 
an urban river. They could: 
* focus on the river as a valtlable asset, 
sensitive to change and mismanagement; 
* promote comprehensive catchment planning, 
appropriate to a naturally linked and 
interconnected system; 
* enhance the potential for integrated planning 
by its various and diverse administering 
bodies; 
* assist the resolution of conflict of use 
and development of the river and its 
resources; 
* provide a framework to a mainly developed 
area, to take advantage of the infrequent 
opportunities for its enhancement and 
protection in the future; 
* encourage the services and cooperation of a 
wide range of experts in interdisciplinary 
teamwork; 
* wake use of public knowledge and preferences. 
Existing management plans under the Reserves Act 
1977 are mandatory to prepare. However, they 
are not enforceable by law, unlike the Town and 
Country Planning Act 1977, where non-conforming 
to the District Scheme is considered a breach of 
the Act, punishable by fines. Although a council 
is obliged to follow its own policy as outlined 
in a management plan, implementation of that 
policy has no legal standing. The new water and 
VRiversides hold the greatest hope for beginning 
a revival of confidence in the urban physical 
environment." - - Mann , 197 3 
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soil, legislation intends river management plans 
to be just optional for the catchment boards, and 
binding on them only where practical. This lack 
of statutary power undermines the potential 
strength of management plans, and leaves urban 
rivers in particular, unprotected in law. 
FOOTNOTES 
1. ACHESON: 1968 
2. SABA and BARROW, 198] 
3. RESERVES ACT, 1977 
4. Ibid 
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CASE STUDY: 
HEATHCOTE RIVER -----.... 
A. DESCRIPTION 
Dry river bed, St. John of God Hospital, Wigram. 
57 
1. H EAT H COT E R V E R 
ORIGIN AND ROUTE 
The Heathcote River rises near Springs Road, Wigram, 
and on reaching the Port Hills at Cashmere, flows 
around their base till it meets the rocky outcrop 
of St Andrews Hill, and enters the south- west 
corner of the Avon-Heathcote Estuary. The river 
is fed by local rainfall, and numerous springs 
which rise from the acquifers of the fluvial 
Waimakariri shingles where they I'come into contact 
with overlying, less permeable marfne deposited 
clays and sands of the east coast". It takes 
about eight hours for water to flow from the 
farthest point of the catchment, along the 22.5 km 
to the sea. 
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THE CATCHMENT 
The catchment has an area of 103.4 km 2 • Some is 
still rural, and a third covers the Port Hills to 
the south. The hi.lls were formed by volcanic 
eruption when Lyttelton Harbour was created. 
From the ridge of the crater a series of spurs 
run out on to the plain. The valleys between 
the spurs which drain into the Heathcote are Hoon 
Hay, Cashmere, Bowenvale, Rapaki, Avoca, Horotane 
and Heathcote. They are steep sided above the 
35m contour, with relatively flat floors. On 
the plain, by the coast, were rows of dunes, 
rarely higher than eight metres, marking old shore 
lines, and in between were swamps and peat bogs 
resting on beds of clay. To the west are surface 
gravels formed from outwash material from the 
Southern Alps, which have a small but fairly even 
gradient towards the sea. 
TIDAL EFFECTS 
The river is tidal in its lower reaches, and the 
tidal influence extends about 12km upstream to 
Tennyson Street; current reversals cease about 
8 km upstream at Opawa Road; and the effects of 
salinity are not normally experienced above 
Radley Street. 
SEDIMENT LOAD 
Bed sediments from within both the tidal and non-
tidal reaches of the river contain a significantly 
higher amount of sediment than the other rivers 
nearby (the Avon and Styx). This is attributed 
to the eros~on of fine loess deposits from the 
Port Hills. 
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ESTUARY 
The estuary is a residual fragment of the sea that 
separated Banks Island and the mountains. The 
forces of nature appear to be continuing the land-
making process, and man's influence seems to be 
greatly accelerating it. Increasing amounts of 
fine sediment havj been deposited on the sandier, 
more solid banks. 
An immense amount of biological activity occurs on 
the mud flats. Large plants, including sea lettuce 
eel grass and spartina provide the largest source 
of organic material which is broken down by species 
mostly invisible to the naked eye. Invertebrates, 
such as cockles, snails, worms, crabs and shrimps, 
feed on the organic sediments. T~e cockle, present 
in the mud flats at up to 2 SOO/m , is fed on in 
turn by whelk, flounders and oystercatchers. 
The area is vital to the feeding~ breeding and 
migration of 29 species of birds , including ducks, 
herons, pukekos, quail, pied stilts, and two rare 
natives: the marsh creke and bittern. Godwits 
arrive from the tundra of Asia and Alaska in summer. 
Two main species of fish are caught by line fisher-
men: yellow-eyed mullet and cod. The estuary is 
a nursery for flounder. 
Exotic plant species have made noticeable changes 
·to the estuary, and include some of its most 
abundant and conspicuous plants. Spartina was 
introduced in 1938 to help prevent riverbank 
erosion, but its tendency to mUltiply and accumulate 
sediment have made it undesirable. 
The estuary is a rare example of a nutrient-enriched 
ecosyst3m which has adjusted to the new nutrient levels. It is an educational asset, providing 
lively examples of complex interrelationships of 
plants and animals. 
"A stream whose double crescent far-off lies, 
And seems to glitter back the silver of the sk.7.c;s" 
--Edward Tregear (1846 - 1941). 
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V I SUA L C H A RAe T E R 
CONTRAST 
The river's curving form contrasts with the imposed 
straight lines,of the street grid system, and makes 
a strong impact on the city's landscape. The 
riverside roads and the lush riparian vegetation 
accentuate the shape of the river and its contrast 
with the city. 
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FLOWING WATER 
The character of the Heathcote River changes as it 
f lows dowstream, as tributaries converge, as the 
volume of water grows and the channel size 
increases. Its appearance is also affected by 
changes in the catchment, and by any modifications 
that have occurred there. 
The water, a natural focus in the landscape, is 
modified in appearance by the types of vegetation 
o n the riverbanks, by the play of light and shade, 
which changes in colour and intensity with the 
time of day or year, and by the amount of 
movement in shallow riffles or deep pools. 
"Dream of the mountain creek that spills 
among the stones and cools you feet. 
-- to an Expatriate, A.R.D . Fairburn (1904 - 1957) 
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RIPARIAN BERM 
The riparian berm (the open space areq adjacent to 
the river) is very important to the river's 
character. Not only can the berm act as a buffer, 
filtering pollutants from runoff and providing 
recreational open space and wildlife habitats; its 
landscape value is in providing a setting for the 
river, and in increasing visual diversity. The 
berm acts to extend the visual influence of the 
river into the neighbourhood, though this is 
usually limited to within a few blocks of its 
banks. 
Vegetation on the berm creates much of the visual 
interest, and is a strong element of the river's 
character. The impact changes with the seasons 
and the light. 
Where large trees are planted on the riverbanks 
they emphasize the river and form a focus in the 
area. These are generally appropriate to the 
large open spaces around the river, and 
complement the smaller garden areas and species 
nearby. Groups of unusual plants and bush 
remnants occur in places along the river. They 
add visual diversity and create valuable local 
character. In the tidal zones the estuarine 
vegetation reflects the impact of salt-laden winds 
and higher water salinity. 
ZONES 
Certain visual and physical features combine to 
create discrete zones along stretches of the river. 
The broad zones have been defined in terms of size, 
scale and setting; in reality their boundaries 
tend to overlap. Analysis of these zones is 
narticulorly rel2vBnt to future management and 
development near the river. 
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1. TRIBUTARIES 
Dry Stream Beds 
* narrow channel, I - 2m wide 
* gravel base 
* dry during summer 
* unmaintained berms, overgrown vegetation 
* adjacent rural land use, flat, open paddocks 
* local use for children's adventure play 
Rural Streams 
* shallow, natural channel, 2 - Sm wide 
* clear, reflective water 
* gravel bed 
* low banks, O.Sm high 
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* rural land use on one side: wild profusion of 
vegetation, fallen trees, narrow tracks, canopy 
of trees over the water 
* residential use on other side: houses facing 
stream, private, intimate use, river is 
extension of outdoor areas, manicured edge 
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Residential Streams 
* natural, shallow channel, 3 - 6m wide 
* clear water 
* gravel bed 
* low banks, O.Sm high, some shored up using 
timber or stone 
* river an extension of private gardens 
* small-scale shrubs and trees, bright colours 
* recent residential development 
* human-scale uses: wading, swings, footbridges 
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Channelized Streams 
* concrete floor, sometimes culverts 
* sides shored up with wood or concrete, up to 
3m deep 
* visually unattractive 
* no public use 
* loss of ecological habitat 
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2. CASHMERE (Cracroft - Colombo St.) 
* channel 4 - Sm wide 
* water shallow, fresh and clear 
* banks vertical, 1m high 
* broad berm on one side, 15 - 30m wide 
* large trees, many evergreen, some native 
beech, some prunus sps. by the roadside 
* earth walking track under the trees 
* feeling of spaciousness 
* frequent use for walking, jogging, horse 
riding, picnics 
* elegant wooden footbridges, one heavy, high 
concrete bridge 
* low, inobtrusive concrete road bridges 
3. BECKENHAM Colombo St. - Tennyson St.) 
* channel Sm wide 
* banks 2 - Sm high 
* narrow berm, 3 - Sm wide 
* roads on either side 
* more sediment in the water 
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* wide range of medium to tall trees: poplars, 
Prunus sps., oaks, sycamore, elms 
* river less frequently used; development has 
generally turned its back on the river, site 
brickworks dump is still obvious 
------------~---------------------
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4 . ST. MARTINS (Tennyson St. to Hansons Park) 
* channel becoming deeper,S - 7m wide 
* banks 2 - 3m high 
* verge 5m wide 
* tidal influence in changing water levels 
* last rills downstream 
* large old trees: silver birch, weeping willow, 
sycamore to 25m high, sometimes enclosing the 
channel, forming an avenue along the banks 
* houses facing the river have low fences, and 
include the river in their view 
* frequent use of stone retaining walls where 
houses are sited on river terraces 
* quiet roads, 7 - 8m wide 
* berm often mown by residents, frequently 
used for walking 
5. OPAWA (Hansons Park - Radley St. Bridge) 
* wide channel, 15 - 25m 
* berm at least Sm wide 
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* vegetation mainly weeeping willows, short 
period without leaves (July - August), large 
species, forming canopy over berm 
* berm used frequently for parking, picnics, 
walking, jogging, horse riding, playing in 
trees 
* slumping along banks 
* prone to flooding 
* some mud flats at low tide, fluctuations 1 - 2m 
* proportion of saline water 
* busy roads alongside 
* houses facing river have mostly low fences 
* old houses on river terraces, newer ones below 
* berms maintained by residents 
* ducks very tame; sea lion comes up this far 
* several long, metal footbridaes link each side 
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6. WOOLSTON (Radley St. Bridge - Dyers Creek) 
* wide channel, 20 - 30m 
* much tidal influence, high salinity 
* narrow, unmaintained berms 
* predominance of crack willows and estuarine 
species 
* large clumps of Spartina weed 
* little public esteem or use, except for eeling 
* fences across banks 
* industrial waste dumped on banks 
* banks stabilized with rubble in places 
* nesting sites in wild areas 
* flood-prone, low-lying industrial land 
adjacent, not all developed 
* wide, open spaces, Port Hills behind 
* little design input to riverside development 
or parks 
* low socio-economic residential housing nearby 
- - · · ··- - ---_______________________ 1
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7. ESTUARY (Dyers Creek to the sea) 
* wide channel 
* extensive mud flats 
* open vistas, Port Hills enclosing views to the 
south 
* low, estuarine vegetation, especially Juncus sp. 
* clumps of Pinus and Eucalyptus shelter belts 
* large bird population 
* six wildlife reserves 
* recreational use near the sea: wind surfing, 
yachting, water skiing, fishing, Ferrymead 
* adjacent land use: industrial, rubbish dump, 
power pylons, recreational parks 
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1. HIS TOR I C D EVE LOP MEN T 
PRE-EUROPEAN 
In its original state the Heathcote River flowed 
gently through the low-lying marshlands at the 
base of the Port Hills. Along the banks, water 
tolerant plants, like raupo and sedges grew 
densely in moderately rich soil. The margins of 
the lower reaches and the estuary were pre-
dominatelv swamps. 
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The estuary and its abundant wildlife was well-
known to the Maoris who fished and hunted there 
for centuries before the first Europeans settled 
in 1843, and several sites have been found which 
show evidence of Maori occupation along the 
sheltered southern margins. The river was an 
important eeling ground for the Rapaki Maoris of 
Lyttelton Harbour. They gave these areas two 
names: 0 Hika Paruparu, meaning muddy fishing 
place, and 0 Pa Waho (abbreviated to Opawa), which 
means the seaward pa or outpost. 
The first European settlers beside the Heathcote 
River were two squatters, McFarland and Stewart, 
who erected a toitoi hut each and a food store at 
the river mouth, in preparation for the Canterbury 
settlers. 
"Yesterday we caught six eels and one fish." 
-- boys fishing in Opawa. 
Estuary at Ferrymead, Hea thcote Vall el7 c. nd 
Bridle Path over the Port Hills behind. 
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When the Canterbury settlers arrived in 1851, the 
river was named after Sir William Heathcote, who 
was a member of the Canterbury Settlers 
Association in England. 
From the start it was a very significant element 
in the settlers' lives. They told of an arduous 
journey over the newly-formed, but barely 
negotiable Bridle Path, and through the "jungle 
and swamp" of the Heathcote Valley, where several 
lost their way. To their dismay, they were met 
at the Heathcote River mouth by the same man who 
had already fleeced them once for the trip shore 
at Lyttelton, and who was waiting to char~p. them 
"an exorbitant fee" to be ferried across. 
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FERRYMEAD 
The ferry landing site was named Ferrymead, and 
by 1862 the ferry business was prospering with an 
annual traffic count of "19 000 carts, 12 000 
horses and 30 000 persons". Ferrymead, the 
meadow beside the ferry, became the Port of the
5 Plains, "the Thames-side of early Christchurch" , 
handling all the heavy imports and exports of the 
new colony, which were carried by coastal 
schooner between Lyttelton and land-locked 
Christchurch. 
"The Heathcote River is at present in constant 
use as a highway. At the ferry and the Quay 
cargoes are constantly arriving and despatched, 
and a great bustle prevails on all hands." 
-- Lyttelton Times, 1857. 
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RIVER TRADE 
The Heathcote River was then navigable for small 
vessels as far as Wilsons Bridge in St. Martins. 
Tow paths on either side of the river allowed 
horses or bullocks to haul the boats, if the wind 
was against them, to their landing points at the 
wharves, from where a dray took the freight into 
town. It was an expensive journey. Until 1855 
the sailing ships charged about i2 a tonne, more 
than it cost to import the same amount of cargo 
from Britain to New Zealand. 
" \ » • ~~" _-..."c l-
"There is a public towpath on both sides of the Heathcote 
River, from the bridge at the mouth of the stream to the 
bridge at Cashmere." -- Press, 1902 
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and exports, from carter's account book, 1856. , 
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. 
river wharves 
Heathcote, or Steam, Wharf, plus storehouse and 
i'lharfkeeper's residence. c> 
View from the site by the present Tunnel Road 
roundabout. Dyers Creek enters on the left. ~ 
I . j. 
~7HARVES 
The official wharf was the Christchurch Quay, 
opened just upstream from the present Radley 
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Bridge in 1851. A second was built later that 
year, at the site of the present Tunnel Road round-
about. Called the Heathcote or Stearn Wharf, it 
made the river journey shorter by two miles, and 
had good facilities, including a crane and a two-
storied warehouse. Here, where the Dyers Creek 
comes into the river, it was easy to turn the 
boats. 
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Several other wharves served the river trade, and 
land near them was keenly sought after. The 
Union Wharf was tucked in behind the Wharf Hotel, 
now called the Woolston Hotel, on Ferry Road. 
Aikman's Wharf was owned by Thomas York, who had 
a wool-scouring plant and a fine homestead along-
side. Catherine Street had many wharves running 
out to the river, including one servicing Okain's 
Bay timber mill, which shipped up to 70 000 
super feet of timber a week up the river. Langdon 
Wharf a little lower down the river was used to 
unload limestone from Amuri BI~ff, north of the 
Conway River, the burnt lime being in demand for 
mortar and tanning. 
A large wharf, called the Railway Wharf, was 
built in 1861 on the south side of the river 
at Ferrymead, to handle the cargo between the 
newly planned Ferrymead railw~y line and the 
many vessels plyina ~hp river . 
"Ferry Road looking towards Christchurch", painting 
by Geo. Turner, 1860, showing Christchurch Quay. 
The first ~lectric train crossing the 
new cantilever bridge in 1907. 
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FERRYMEAD t S RAILWAY AND BRIDGE 
In 1863 Ferrymead became the terminus of the first 
public railway in New Zealand. It was also the 
first to be closed down, for in 1867, after the 
rail tunnel to Lyttelton was built, coastal ship-
ping was not as viable. 
The ferry service, too, was replaced in 1864, by 
a swing bridge which allowed vessels upstream. 
Then in 1907 a more robust bridge replaced it, 
but after the central opening section malfunctioned 
at the opening ceremony it remained closed to the 
last vessels plying the Heathcote. 
"At the foot of the hill (I saw) a few 
pretty little box-like houses in trim, 
pretty little gardens, stacks of corn 
and fields, and a little river with a 
craft or two lying near 2 [Ilharf". 
-- Samuel Butler. 
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2. HIS TOR I C I ~1 PAC T 
The Heathcote River has had a major influence on 
the settlement and development of the Canterbury 
Plains. Its impact has been felt in commerce, 
politics, culture and recreation, and can be seen 
in the settlement patterns alongside it. 
SWAMPS 
Although the 1,000 acres chosen for the City of 
Christchurch by Captain Thomas were generally dry 
and elevated, the land around the rivers was 
predominantly swampy. ChristBhurch was described 
as "a city built upon a swamp" , and an English 
consulting engineer for the Drainage Board 
declared with dismay that the water table was "at 
from four feet to a fe~ inches only below the 
surface of the ground". The development of the 
Cashmere Hills, though a popular site for homes, 
was delayed by the unpleasantness of crossing the 
swamps and river to get there. 
EARLY SETTLEMENTS 
Early development along the river occured on the 
natural river terraces, which were conveniently 
elevated several metres above swamps and the 
occasional river overflows. Several farmers 
grew oats, fruit and vegetables for the city 
market on their small holdings on the fertile 
alluvial plains. James Townsend built his home-
stead 'Greenlands', beside the ferry landing site. 
It still stands in a modified form, but was 
renamed 'Ferrymeade' as the ferry grew in fame 
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and importance. Nearby, another homestead and 
a hotel were later built. The Kennaway family 
farmed in the first loop up-stream until 1944, 
and many of the original trees still stand. The 
Garland's farm provided passing crews of the 
ketches and schooners with fresh farm produce. 
Their original driveway has become Garlands Road. 
Heathcote River, Opawa, Christchurch, It Z. 
In the more secluded areas of C~\Cl\'c. ,~n;.:1. St 
Martins, members of the wealthy English families 
established country estates, from where they 
could commute to town. The owner of Bowron's 
Tanneries chose to perch his home 'Glenelg' on 
the hill overlooking Woolston, so he could keep 
an eye on his business. Murray Aynsley at 
'Riverlaw' on Aynsley Terrace sometimes proceeded 
upriver to church in a boat propelled by his 
West Indian servant. Today these suburbs retain 
many of the gracious homes and gardens. 
Garland's farm, 'Hillsborough', 1867. ~ 
~ Postcard from Opawa, 1900. 
Sunnyside mill, off Lincoln Road. 6 
woolston cemetery. [> 
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INDUSTRY 
Land near the wharves was keenly sought after, and 
numerous industries built their factories, offices 
and workers' homes alongside the river and the 
railway at Woolston. By 1875 Woolston had a 
population of 20,000. It became a major indepen-
dent borough, with its own meeting hall and 
library, as well as societies for Mutual Improve-
ment and Recreation. Catherine Street became one 
of the busiest places in Christchurch. 
Further upstream, pioneers established a flour 
mill near Sunnyside, and a malt house on Colombo 
Street, miking use of the stream alongside for the 
processing. Gravel, lime and clay were mined from 
the river banks, and brick works, lime works and 
quarries proliferated. 
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Sir John Cracroft Wilson established a huge estate 
extending from Huntsbury Hill to Cashmere, and 
out to Sparks Road. It was named after his 
favourite part of India, Kashmir, and employed 
large numbers of Indian servants. A large stone 
house, built for them in 1870, wasn't appreciated 
because it was cold and damp, and believed to be 
haunted. Cracroft Wilson drained the swamp at 
the foot of the hills, digging out by hand the 
Cashmere Stream. 
Cashmere Stream. 
t' 
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BRIDGES 
The presence of a river through the settlement 
meant that bridges were needed for ease of access. 
The obvious choice for the first bridge over the 
Heathcote was at the ford used by \the Maoris on 
their route to town, which skirted the hills along 
Port Hills Road and led down Wilsons Road. The 
Kennaways had also used this ford "with their 
clothes and butter1tolled up safely and held high 
above their heads" . (This was to avoid the high 
costs of the ferry.) The first bridge there 
consisted of two totara logs. The newly-formed 
Provincial Council replaced it in 1852 with a 
more substantial one, and the river is now well-
endowed with bridges. An ex-mayor suggested 
that the city had "more to the square mile than 
anywhere else", perhaps due to the custom of 
councils commemorating the services of its mayors 
by building bridgesltnscribed with their names 
and dates of office . 
6 Wilsons Road bridge, site of ford and first bridge .iI.· --~ ..... 
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BOUNDARIES 
The river was used as a natural boundary, defining 
roads and property, as well as the political limits 
of the early Heathcote Roads Board and the 
Christchurch Drainage Board. The councils of 
Heathcote County and Christchurch City continue 
to divide their districts in several places with 
the Heathcote River. The Drainage Board 
rationalized their boundaries in 1951 to include 
the whole Heathcote catchment to the south. An 
old coach-house and remains of a turning circle 
by Opawa bridge indicate that the river was also 
the boundary for the public transport service 
to the south eastern suburbs for some years. 
"Land will continue to inc1.ude man, if we include 
provision for its ecological health." 
-- Ruff, 1985 (pers. comm.) 
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SETTING FOR RECREATION 
The river has always been a source of recreation. 
It was popular with anglers and whitebaiters. 
In 1932 the Mount Pleasant Yacht Club was opened 
at its mouth. Perhaps it is significant that 
Frederick Mouldey of the Heathcote Valley was a 
regular swimmer in the river, and grew to be "an 
extremely fit and muscular you~~ man, ranked among 
the 10 strongest in the world" . 
"When the land was too wet it was drained, too 
dry and it was watered, too windy and it was 
sheltered by belt~_of foreign trees, too 
distant and it wa's;::; Joined to town wi th roads 
like dusty rulers." -- T,emp1e, 1973 
----"', 
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3. R I V E R MOD I FIe A T ION 
During the process of urbanization, The Heathcote 
was modified to adjust to the increasing 
pressures of population, then modified further in 
response to the desire of a settled community 
to 'improve' its environment. 
.. -
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ORIGINAL QUALITY 
The spring-fed streams around the base of the 
Port Hills were preferred to the cold glacial 
water of the Waimakariri by the Maoris, who made 
water bags of giant bull-kelp for their journeys 
across the Plains. The Canterbury settlers 
found abundant water, clear and pure, for them-
selves and their stock in the streams and 
artesian wells there. 
The river was an important source of whitebait, 
and for a short time after European settlement 
the estuary supplied the expanding Christchurch 
market with fish, till pollution in the 1880s 
seriously affected the water quality. 
;.~ J.~:!t~.i:" 
:''::I.~(i- =1·' · ... . 
-;. ' ./'t~ . 
was in 
flavour." -- letter to the editor, 
Press, 1902 . 
"Much has been said lately about the 
pollution of the rivers and the evils 
arising therefrom. It should be under-
stood that such is mainly attributable 
to the filthy matter discharged into 
them." -- Drainage Board report, 1880. 
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POLLUTION 
With the growth of the city, the streams and rivers 
were increasingly spoiled by stormwater drainage 
and effluent, including night soil. Typhoid 
checked the city's growth in the l870s, and 
Christchurch became known as the unhealthiest 
Dlace in the country. 
Especially in Sydenham, the houses depended 
entirely on the side-channels to drain their house 
slops. These frequently became offensive, but 
still there was a reluctance to connect with the 
sewers, and it wasn't until 1927 that the Drainage 
Board was given the power to require people to 
connect with the sewers. 
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Board was given the power to require people to 
connect with the sewers. 
The ease with which new industries like tanneries, 
glue and soap works, wool scours and candle 
factories, could be established along the Heathcote 
riverbanks, disrupted and caused a gradual deter-
ioration of the suburbs as well as the river 
and estuary. 
woolston's narrow streets became densely populated 
and overcrowded, where vandalism, theft and arson 
became rife in the 1920s. By 1880 the water 
quality in the river was seriously affected, the 
ecological diversity was diminished and the estuary 
became extensively damaged. This contined until 
the 1970s when industrial effluent was finally 
piped to the sewers for purification, and the 
sewerage pond effluent was discharged with an ebb 
tide, to speed its passage through the estuary. 
J 
Manager's house, Centaurus Road, ~ 
and original quarry and briok works. ~ 
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QUARRIES AND RUBBISH DUMPS 
The river banks and bluffs were scarred and 
gouged out by quarries. At least one of these, 
a gravel pit on the site of Wilson's pioneer 
cottage by Wilsons Road bridge, was reclaimed 
with rubbish from the city. Elsewhere low-lying 
land was raised by dumping refuse, in the Opawa 
Loop and along the shores of the estuary. 
SEDIMENT LOAD 
The river was again severely stressed in 1975 
when the residential development on Worsleys Hill 
led to large-scale clearing of vegetation and 
excavations. Heavy rain washed tons of silt from 
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the hillside into the Heathcote Stream, which 
remained discoloured for weeks. The increased 
silt loads brought down the Heathcote River from 
eroding hillsides has caused the estuary to become 
more rapidly shallow. A visually unattractive 
silt trap has been built at the bottom of 
Worsleys Hill, between the building sites and the 
river. 
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VEGETATION 
As the land and riverbanks were cleared of 
existing native vegetation, concerted efforts 
were made by the Christchurch Beautifying Society 
and the Woolston Mutual Improvement Society, 
both founded last century, to create an extension 
of the urban garden along the river banks. They 
took the opporty~ity of "utilizing the area's 
natural beauty" ,to plant and mow the river 
banks where they passed through business and 
residential districts, using mostly exotic species. 
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ENGINGEERING WORKS 
There have been several grand-scale proposals to 
modify the river with extensive and expensive 
engineering works. The early surveyors planned 
to join the Heathcote and Halswell Rivers by a 
canal. The land was duly set aside, but later 
became Sparks Road. Proposals to use the estuary 
as a port for the city were made in 1895, and 
debate continued until plans for the road tunnel 
to Lyttelton were accepted in 1944. Land set 
aside for the canal to the city became Linwood Ave. 
More recent proposals are to: 
* cut a channel across a downstream meander to 
speed the discharge of floodwater to the sea; 
* widen the river channel, by up to five metres; 
* create retention ponds on farmland upstream 
where surface water accumulates in wet weather. 
Potential retention pond sites in the upper 
catchment. b:. 
~Flooded farmland, Hoon Hay, indicates pond site. 
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4 I FLOOD I N G 
RECENT PHENOMENON 
The river's most significant impact has been its 
regular flooding since 1925. "Previously it 
would seen that the earlier settlers were well 
aware of areas liable to flood, and avoided them; 
and land-hunger had not forced people to build on
1S and develop to any great extent the flood plains" 
Certainly, until 1926 the impact of the city on 
the river had not then been fully experienced. 
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CHANGES TO THE DRAINAGE SYSTEM 
The Heathcote River has always been the main 
natural drainage channel in the area. Originally 
the large areas of swamp around it stored the 
rainwater and reduced the amount of runoff that 
immediately entered the river channel. However, 
drainage of the swamps, greater use of pipes to 
carry stormwater to the river, and larger amounts 
of sealed and compacted ground surfaces increased 
the amount and speed of runoff reaching the river, 
and increased the risk of flooding. 
To help reduce flood levels and improve the 
discharge rate of flood water, the Christchurch 
Drainage Board widen and deepen the river, and 
clear submerged and marginal weeds to provide an 
unobstructed path for the flood water. It has 
also constructed and deepened drains by a metre 
in places, and where the banks are unstable it 
has shored them up. 
CHANGES TO THE BANKS 
The large amount of rapidly accumulated water 
that is flushed through the river in flood damages 
the channel, scouring the bed and eroding the 
banks. Excessive dredging to clear silt or 
enlarge the channel also increases the potential 
for damage. This is because the channel is 
constantly changing, adjusting to hydrological 
pressures and readjusting its capacity to carry 
the current load. Slumping is very likely to 
occur after dredging as the river recreates its 
optimum carrying capacity. It tends to become 
wider and more shallow, to compensate for any 
overly-deep dredging of its bed. 
l~-------j 
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High tide in Qpawa; Spring tides will over-top 
the banks and flood the road. t> 
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FLOOD DATA 
In the last 60 years floods have occured regular-
ly, 026an average of once every two and a quarter 
years . There are two seasons in the year when 
flooding is most likely: floods in the Autumn 
are the result of high-intensity rainfall, and 
those in the Spring follow-on from the winter 
rain or s~9w, when the ground is already 
saturated . In addition, Spring tides, four 
or five times a year cause nuisance flooding 
across the roads in low-lying areas downstream. 
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DEVELOPMENT AND FLOODING UNABATED 
Development and urbanization of the catchment 
have ensured the continuation and escalation of 
the flooding problem. Building density has 
increased with the trend to erect two or more 
ownership flats or mUltiple town house units on 
one section. This puts more pressure on the 
river than before, because with greater site 
coverage of impervious material there is less 
infiltration of rainfall and more stormwater 
piped to the river. The recent subdivision on 
Westmoieland has piped even its streams under-
ground: lost an asset and burdened the 
Heathcote River with more rapid runoff. 
Similar developments are planned in the valleys 
nearby. 
Reserve land, Westmoreland subdivision: the original valley has been filled and the stream piped underground. 
Houses on two levels beside the river, Opawa. 
Modern development has encroached on the flood 
plain. [> 
WOOLSTON cur 
III 
The energy of flood water concentrates downstream, 
and it is there that the effects of flooding are 
most seriously felt. The problem is intensified 
because, whereas the older homes sit higher on 
the river terraces, in L2cent years buildings 
have been allowed on the flood plain closest to 
the river. There are approximately 43 houses 
in Opawa which are frequently inundated with 
flood water. 
WOOLSTON CUT 
The Woolston Cut has been planned both to alleviate 
downstream flooding and to allow more development 
to go ahead in the upper catchment. It is intended 
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to increase the capacity of the river to cope wit~ 
the greater volume of water expected. It will 
more quickly decrease the water level in the river 
by speeding up the discharge rate to the estuary, 
where normally the river meanders at a more easy 
pace. 
Approximately 40 homes have been removed in Woolston 
for ,the Cut to be constructed. Its concrete sides 
will not be a visual improvement to the area, and 
the river modification is likely to have consider-
able impact on the river and its environs. Used 
every day as intended, it will mean that not only 
the out-going, but also the in-coming tide will 
penetrate further and faster than before, and tidal 
flooding will occur more frequently. There will be 
a significant increase in the salt-water content of 
the river in parts not normally tidal. Some of the 
mature trees which make such a valuable addition to 
the environment are likely to be detrimentally 
affected by the regular and sustained change that 
will be imposed on them. Erosion of the banks will 
probably be more of a problem, because of the 
added tidal volume upstream and the increased ebb-
flowspeed. The Woolston Loop, cut off from the 
mainstream, will need regular dredging to prevent 
it from silting up and becoming a stagnant backwater. 
RETENTION PONDS 
The proposal is to enhance the ability of natural 
water-retention areas to slow runoff to the river 
by building ponds and low darns. Although the land 
would be flooded more deeply then, the water could 
be drained away after a flood peak more quickly 
than at present. However, farmers and local 
councillors are reluctant to commit the land to 
this use, especially as the 'flood problem' 
appears to be downstream. 
Flood-prone Richardson Terrace, Opawa. 
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5. CUR R E N T T R END S 
NATURAL FEATURE 
The river is an attractive natural asset to the 
communities alongside. The play of light on 
water accentuates the time of day and changes in 
the vegetation emphasize the passing seasons. 
Ducks hatch their families on the banks, and lose 
some to the hazards of the river. The river swells 
with Spring tides or steady rain, then in places 
almost empties at low tide or during a drought. 
Six areas around the edge of the estuary have been 
zoned wildlife reserves by the Christchurch City 
Council, for the preservation of wild habitat, 
maintenance of estuarine quality and provision of 
recreation. 
IMPROVED ECOLOGICAL HEALTH 
The condition of the Heathcote River is improving 18 . 
Better water quality and greater species diversity 
are reliable indicators of this. People can 
again be hopeful of catching whitebait; eels and 
small trout are regularly caught . Elizabeth the 
sea lion is a frequent visitor in summer. 
When concern was expressed about the impact of 
refuse leachate on the estuary wildlife, the 
Heathcote County Council closed their dump there 
this year. 
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However, the historic abuse of the river 
continues. Demolition firms have dumped concrete 
rubble along the river banks, and industry 
encroaches on the riparian road reserve with car 
bodies and waste products. Local authorities, 
who could take a lead in river protection, appear 
unaware or uncaring. 
INCREASED PUBLIC ESTEEM AND USE 
Associated with a cleaner river is an increasing 
level of public esteem. It is intensely used 
for riverside walks and picnics. Its robust 
banks cater for trampling horses and rowdy 
children. Homes facing the river almost 
invariably include the river in their view or 
their gardens; high fences facing onto the river 
are rare. 
"We believe that a right-of-way 25 feet wide 
was secured to the public along each bank of 
the Heathcote to the bridge at Cashmere. This 
right, which was granted for a towing path, has 
undoubtedly been infringed in many places, and 
the person who tried to follow the river to the 
sea would have a rough journey, and would have 
to negotia te a good many fences." ._- edi tor ial , 
Press, 1900. 
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OPEN SPACE FACILITIES 
There is increasing demand now for walkways around 
the estuary and along the rivers and streams. 
This is recognized by the local authorities. 
Christchurch City Council has just completed walk-
ways around the riverbanks of Hansen and Centennial 
Parks. Paparua County Council intends to build 
one alongside the Heathcote Stream from Sunnyside 
Park to St. John of God Hcspital, and eventually 
to the stream:s source when the gravel pits there 
are reclaimed. Unfortunately, access to an 
attractive tree-lined stretch of Jackson's Creek 
has recently been lost to the publ~c by the 
amalgamation and sale of land to industry when 
roadworks necessitated a reshuffle of boundaries. 
The value of open space b~side the river is 
enhanced where there are continuous links Rlong 
the riverbanks. The historic designation of a 25 
feet wide tow path established the public's right 
of access. However in several places the riparian 
reserve is used for private access, or dumping and 
fences extend to the river's edge. 
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Since the tow path reserves were surveyed the river 
banks have eroded. In places there is little 
reserve land left; all along the banks the position 
of the riparian reserve boundary is unclear, and 
needs resurveying. 
A number of existing open space areas adjoi~ing the 
river are currently not accessible for public 
walkways. Spreydon School on Lincoln Road is an 
example. Although the policy of Education Boards 
is to allow public access to school grounds in the 
interest of reducing vandalism, each school 
committee makes its own decisions, and Spreydon 
has decided to keep their gate locked. 
A combination of cadastral map and aerial photo, 
indicating the degree of river bank erosion that 
has occured since early surveys. 
"On my land grew a green tree 
that gave shade to the weary, 
peace to my children, rest to the travel - stained; 
and the waters ran beneath, the river of life." 
-- A.R.D. Fairburn (1904 - 1957). 
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Recent legislation to promote local purpose 
riparian reserve acquisition is hampered by councils 
having to wait for land subdivision before a grant 
of riparian land is made. An area marked 'riparian 
reserve' on the Christchurch eity Council District 
Scheme has had only a few parcels of land designated 
as such. It will be many years before others come 
available, and even then only one property 
remaining in private ownership will obstruct access. 
At the same time as the City Council is acquiring 
riParian reserve land, the Heathcote County Council 
has begun construction of plunket rooms beside the 
river in Waka Reserve. These, like the shopping 
centre next door, will hamper access to and block 
views of the river. 
A number of streets along the river are used by 
fast traffic, which is not conducive with use of 
the ' riverbanks for walkways, picnics, horse 
riding or children's play areas. 
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FOOTBRIDGES 
Several new footbridges have been built recently 
by the local authorities. They are the result of 
combined, but not co-ordinated, effort within the 
councils: traffic engineers design the structure, 
landscape architects design the setting, and the 
Drainage Board sets the level above the river, 
allowing for floods and floating debris. They 
seem to lack the grace of earlier bridges, and 
appear more suited to tractors than foot traffic. 
The height of the latest bridge on Cashmere Road, 
the first of several replacements planned for 
there, appears to have been misjudged. 
New footbridge on cashmere Road. 6 
~ Footbridge leading to Ford Road, St. Martins. 
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The river banks are generally maintained vertical. 
This is in-keeping with their legal position, 
shown as a line on titles. The Drainage Board 
report that some people prefer vertical banks 
adjacent to their properties, to allow for the 
maximum amount of usable land; on roadsides 
the maximum area of flat land is needed for 
parking and picnics. However, the vertical bank 
is unstable, liable to slumping as a more stable 
angle of repose evolves. It also makes access 
difficult for children who want to wade or launch 
boats. For those who fall in, the steep banks 
make access out of the river nearly impossible! 
Slumping along Aynsley Terrace is also a factor 
of deep dredging. Valuable riparian 
being lost as the river widens, with 
to a political process. 
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LAND USE 
Many historic sites along the river are in the 
process of being recycled. The Old Stone House 
is now a community house; the malt house is a 
children's theatre, and Glenelg is a health 
camp. But the Ferrymead pub is still a pub, 
and many old farmhouses are being renovated for 
modern living. 
There are many places which have lost the 
connection with their past altogether. It is, 
for example, impossible to tell that the 
Wilsons Road Bridge was once a ford and site of 
the first log bridge over the Heathcote; it is 
impossible to associate the site of the Waltham 
Lido with a pioneer's cottage, gravel pit and 
rubbish dump before it became a public park. 
Woolston farmhouse, more than 120 years old. 6 
~Memorial gates, Waltham Park and Lido. 
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Many industries in the lower catchment store 
potentially hazardous pollutants in their yards. 
Bitumen, oil, recycled industrial drums and car 
bodies are stored along the river bank, in a 
flood prone area. 
CHARACTER 
Recent riverside plantings of Cherry trees on 
Cashmere Road look out of scale and out of 
character with the large trees towering beside 
them. Deciduous trees appear inappropriate 
alongside the native remnant. A recent suggestion 
to plant poplars among the low estuarine vegetation 
in the Woolston Loop may also be out of character. 
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ADMINISTRATION 
The different authorities which administer their 
parts of the river do not always find it easy to 
coordinate. It took a public hearing for different 
local bodies to seriously consider coordinating 
road reconstruction and stop bank construction. 
Each council has its own priorities. Paparua 
County Council would rather see fllod protection 
work done downstream than detention ponds built 
in its district. 
It doesn't help that council boundaries are in 
the middle of the river in places. It means, 
for example, that rubbish on a river bank is more 
readily seen by residents of one council but is 
the responsibility of another, and the problem 
gets left unresolved. The municipal authorities 
appear to have a competitive streak which hinders 
consistent river management. Amalgamation, 
currently being assessed, would probably be 
beneficial to the river's management. 
Christchurch City Council is the only council 
which has a team of landscape architects; work 
done around the river outside their boundary 
suffers from a lack of professional design input. 
Although the Christchurch Drainage Board has 
jurisdiction over the whole of the Heathcote 
Catchment, it is primarily an engineering 
organization for implementing drainage works. 
That part of its funding which comes from loans 
has to be allocated to engineering proj~cts. 
Its present purpose on the Heathcote is to increase 
the river's capacity to carry more stormwater from 
Gabian baskets, used to stabilize the bank at 
the Colombo Street bridge. 
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upstream developments. The decisions it makes 
on the Woolston Cut, tidal stop banks, river bank 
maintenance and bridges have a siqnificant impact 
on the river's hydrology, ecologj, its visual 
impact and its recreational potential. 
FUTURE THREAT 
In the future, further development upstream will 
mean an increased volume of stormwater entering 
the river. Already there is pressure on local 
authorities to improve the river's drainage 
capacity by widening · the channel and strengthening 
the banks. This "river improvement scheme" will 
not necessarily improve the appearance of the 
river. It will inevitably lead to a reduction 
in the width of riverside berms. More banks are 
likely to be stabilized with concrete blocks or 
gabian baskets. The result will he a river 
looking more like a drain. 
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I. CON SID ERA T ION S 
CONFLICTS 
Study of the current use and management of the 
Heathcote River highlights several conflicts, arid 
highlights inadequacies in protection of the resource. 
COORDINATION AND COMPROMISE 
To resolve the conflicts, the interests of all the 
users as well as the ecosystem itself need to be 
coordinated. Some compromise may be inevitable. 
"Riversides hold the greatest hope for beginning 
a revival of confidence in the urban physical 
environment" --Mann, 1973 
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2. R E COM MEN D A T ION S 
AIM 
Management of the Heathcote River must provide not 
only for flood relief, but also for the diverse 
needs of people and the river's ecosystem. A 
partnership of both will ensure both survive and 
that the river is enhanced. 
To achieve this aim, management needs to address 
the issues which have arisen from the case study. 
These are outlined in the following pages, with an 
explanation of management objectives and a list of 
recommendations for planning and pOlicy-making. 
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ISSUES, OBJECTIVES AND POLICIES 
1.0 Statutory River Protection 
The river as a drainage channel and source of 
wildlife and open space is an ecological, 
social, visual and historical asset to 
Christchurch. 
Continuing pressure from the impact of the city 
around it will degrade the river, unless it is 
given statutory protection. 
1.1 Make use of the Regional and District Schemes 
of local authorities to give the Heathcote 
River maximum protection as a valuable natural 
feature in the city landscape. 
1.2 Use zoning techniques in the District Schemes 
to ensure the compatibility of adjacent land 
use with the ecological health of the river. 
1.3 Seriously consider limitations on development 
on the upper catchment and Port Hills, as well 
as on flood-prone areas. 
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2.0 Administration 
The river needs integrated management through-
out its entire catchment, by an authority that 
is responsible for its multi-use. 
The Regional Water Board is responsible for 
the mUlti-purpose use of rivers under the 
Water and Soil Conservation Act. It already 
has jurisdiction over the whole Heathcote 
catchment, and has a broad base of expertise 
among its staff. 
2.1 The Regional Water Board, having delegated 
the responsibility for drainage and flood 
control on the Heathcote River to the 
Christchurch Drainage Board, is an 
appropriate authority for managing the river 
to take account of those and other values. 
2.2 Alternatives to engineering works should be 
seen as acceptable use of loan money, once a 
project is approved. 
2.3 Amalgamation of local authorities whose 
boundaries follow or cross the Heathcote 
River could be used to enhance the coordination 
of river administration. 
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3.0 Wildlife 
The river contains wildlife and game. Plants 
naturalize along its banks. It is a living 
example of natural processes, which are 
valuable in themselves. As well, the natural 
elements provide drainage and cleansing, 
recreation, education and enjoyment. 
The river banks need to be easily maintained 
and robust, with provision for a variety of 
wildlife habitats. For fish to thrive, the 
young need protection from marginal 
vegetation. 
3.1 Design for low maintenance and robust use 
where appropriate. 
3.2 Use plant material to create or enhance 
habitats for wildlife (including children). 
3.3 Encourage marginal river plants where their 
growth does not interfere with Christchurch 
Drainage Board requirements. 
r 
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4.0 Water Quality 
The water quality of the Heathcote River is 
improving. This has important repercussions 
on the river and its wildlife, as well as on 
the public esteem for the river. 
It is essential that the water quality 
continues to be rigorously maintained at a 
high standard. 
4.1 Provide buffer zones of vegetation alongside 
the river where possible to filter stormwater 
runoff from the roads. A minimum strip of 
five metres is preferable. 
4.2 Where there is a risk of chemical or petrol 
wastes entering the river, direct runoff to 
be treated as sewerage. 
4.3 Require the use of on-site detention and/or 
ponding to detain silt during development 
where necessary. 
4.4 Require developers to use measures for 
~ minimizing disturbance of vegetation and soil 
during site preparation and construction. 
4.5 Restrict lead in petrol. 
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5.0 Flooding 
The river is prone to flooding, and further 
development upstream will increase the risk 
and intensity of floods. The rapid discharge 
of stormwater through a river is now seen as 
unwise and unacceptable. 
Guidelines and regulations are needed to 
minimize both the risk of floods and the 
damage they cause. Where it is appropriate, 
river control work should be 'at source', 
preferably small-scale, and making use of 
natural techniques to augment engineering 
methods. 
5.1 Retain natural waterways in their natural 
state during urban development. 
5.2 Place some limitation on development in the 
upper cy tchment, on the Port Hills and in 
flood-prone areas. 
5.3 Promote optimum rainwater infiltration in the 
catchment. 
5.4 Use open space recreation areas and farm land 
where possible, to double as water ponding 
areas during times of high rainfall. 
5 . 5 Offer to shift houses regularly inundated 
with flood water to create an open space 
corridor along the river. 
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6.0 Visual Quality 
The river is a visual feature in Christchurch 
suburbs, and a strong contrast with the 
materials and patterns of city development. 
As it changes along its length, the river 
helps to create a sense of place, and is a 
potential focus for each of the communities it 
passes through. 
Development and planting along the banks need 
to be sensitive to the existing character. 
6.1 Plant to enhance the character of an area. 
6.2 Discourage building construction on the river-
side berms; encourage the development of the 
river as a focus in each community. 
6.3 Bridges across the river should enhance the 
setting, maximize views towards the river and 
be in-keeping with their intended use. Wood 
is a low-cost, durable and appropriate 
material for footbridges. 
6.4 When public money is to be spent on new bridges 
a design panel and/or the community should be 
able to consider their impact before approval. 
6.5 Pipes, where they are necessary for carrying 
stormwater to the river, should be visually 
unobtrusive, in a more recessive colour than 
white. 
6.6 Riverbank stabilization, where it is necessary, 
needs to be sympathetic, using low-impact 
materials, preferably vegetation. 
6.7 Slumping induced by dredging or unstable 
angles should not be promoted. 
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7.0 Open Space Corridor 
The river is an integrating element in the 
landscape, capable of linking open space and 
community facilities where it flows through 
the city. It has the potential of providing 
accessible outdoor recreation at little cost. 
The public require access to the river. 
Opportunities for siting reserves along the 
river should be encouraged; existing reserves 
need protection against development and 
enhancement. 
7.1 The visual quality of the river and its 
ecological health must be protected and 
enhanced to provide quality recreation. 
7.2 Riparian reserves should be resurveyed and 
re-established for public use. 
~.3 The slope of the banks should be more 
conducive to access to the river. 
7.4 Small jetties for fishing and boat-launching 
could be built at the site of some of the 
historic wharves. 
7.5 Improve the safety of riverbank use and 
enhance the landscape by installing 'slow 
roads' around the river, where appropriate. 
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8.0 Woolston Loop 
This area of the river could become a forgotten 
backwater, to its advantage, when the Woolston 
Cut is completed. The river there will no 
longer have the stringent requirements flood 
control vegetation clearance. It has the 
potential to be a river park for the residents 
and industrial workers of Woolston; to set the 
scene for improved quality of living there. 
Woolston Loop will need careful management and 
sensitive redesign. 
8.1 Replant the banks with appropriate native 
vegetation. 
8.2 Redesign Radley Park as a high quality and 
robust park for the community, integrated with 
the river. Improve physical and visual access 
to the water by reducing the angle of the bank 
and constructing jetties. Offer to replace the 
high fences between adjacent houses and the 
park to improve informal surveillance of the 
park and the river. 
8.3 Provide walkways along the river banks. 
8.4 Give protection to wildlife habitats by 
directing paths away from nesting sites. 
8.5 Use urban forestry on unused and low-lying 
industrial land where appropriate, to act as 
a buffer between industry and the river. 
138 
9.0 Historic Features 
Knowledge of historic features and sites 
along the river helps make sense of the city's 
past and present. 
The city would benefit from protection of 
artefacts of historical significance. Official 
recognition of important historic sites would 
be of interest to the community. 
9.1 Recognize the historic significance of 
evolving land use by erecting plaques where 
appropriate. 
9.2 Protect and enhance significant historic sites. 
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CON C L U S ION 
The urban river, so significant in the development 
of a city, has almost invariably been degraded by 
its proximity. Intense use and development of its 
catchment, long-term mis-use of riparian land and 
inappropriate beautification programs have 
frequently diminished the character and quality of 
the urban river. Water and waste have been 
directed to the channel in unmanagable quantities. 
The pollution, modification and increased flooding 
which are typical results of urbanization have 
tended to create a liability from a former asset. 
The Heathcote River, like many urban rivers, has 
been considerably altered by the growth of 
Christchurch around it. Historic exploitation of 
the river has created precedents for the present. 
There are continuing pressures to modify the river 
and constant infringements of its riparian zone. 
Its natural drainage function has been exploited 
to the full, and much of the maintenance and 
development along its length is carried out 
primarily to enhance this drainage capacity. 
Future use of the river as an enlarged stormwater 
channel threatens to undermine its other values 
and to diminish its status to a drain. 
The river remains a significant landscape feature 
in the city, and a valuable asset to the community, 
worthy of quality design work, statutory protection 
and comprehensive management. There is clearly a 
need for planning which deals specifically with the 
Heathcote River and its entire catchment, and 
considers all the issues of its use and management. 
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A comprehensive management plan is urgently 
required for the Heathcote River. It needs to 
be drawn up with public participation, professional 
involvement from a wide range of disciplines and 
statutory powers, by an authority responsible for 
the river's multi-use and interested in its 
integration with the city. 
AePENDICES 
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I. LEG I S L A T ION 
LAND DRAINAGE ACT 1908 
Land Drainage Act 1908 established drainage 
districts and boards, and provided them with the 
power to construct and maintain water courses 
which "must not be allowed to become a nuisance or 
injurious to health". The Act allows them to 
make bylaws for the maintenance and repair of 
drains, regulating and preventing flows of water. 
CHRISTCHURCH DISTRICT DRAINAGE ACT 1951 
Christchurch District Drainage Act 1951 recon-
stituted the Board and the District to include the 
whole catchments of the Avon, Heathcote and Styx 
Rivers. 
SOIL CONSERVATION AND RIVERS CONTROL ACT 1941 
Soil Conservation and Rivers Control Act 1941 
provided for the establishment of the Soil 
Conservation and Rivers Control Council as the 
central authority responsible to the Ministry of 
Works. The increasingly high standard of drainage 
demanded led to the provision for sUbfidies for 
capital drainage work and maintenance . 
WATER AND SOIL CONSERVATION ACT 1976 
Water and Soil Conservation Act 1976 administers 
all New Zealand waterways. Its long title 
describes its broadly-based considerations: 
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" .... to promote a national policy in respect of natural 
water, and to make better provision for the conservation, 
allocation, use and quality of natural water, and for 
promoting and controlling multiple uses of natural water and 
the drainage of the land, and for ensuring that adequate 
account is taken of the needs of primary and secondary 
industry, community water supplies, all forms of water-based 
recreation, fisheries and wildlife habitats, and of the 
preservation and protection of the wild, scenic and other 
natural characteristics of rivers, streams and lakes." 
~he Act constituted the National Water and Soil 
Conservation Authority, the Water Resource Council 
and the Regional Water Boards. It vests the 
right to water in the Crown. It sets out the 
method of classifying fresh water for quality, 
and aims to control pollution by the terms and 
conditions imposed on water rights to discharge 
waste. 
LOCAL GOVERNMENT ACT 1974 
Local Government Act 1974 provided for the 
establishment of united councils and regional 
authorities, which are intended to be the planning 
authorities for their region. It gives them the 
power to acquire land for regional reserves to 
undertake the function of any constituent 
authority where appropriate and to be involved 
where ever the issues are seen to be regional. 
The Act outlines the amount of reserve land that 
is to be set aside with land subdivision. In 
general four hectares of reserve is required for 
every 1000 of population. The priority tends to 
be for general purpose reserves, especially 
playing fields. In addition, a local purpose 
esplanade reserve of 20 metres is required to be 
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set aside for access and protection of the 
environment along the banks of all rivers and 
streams which have an average width of not less 
than three metres. The Minister of Lands can, 
and frequently does, approve a reduction to five 
metres. 
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NAT ION A L AUT H 0 R I TIE S 
NATIONAL WATER AND SOIL CONSERVATION ORGANIZATION 
National Water and Soil Conservation Authority 
is the senior member in the organization. It 
supervises the administration of natural water by 
reviewing the functions and performance of the other 
councils and boards, and has the power to approve 
or reject the other councils' policy recommendations. 
It is responsible for formulating broad national 
policies on conservation and management of water 
and soil, and advises the government through the 
Ministry of Works and Development. There are 
seven members, chaired by the Minister of Works 
and Development. There is one government 
.appointee, two representing the other councils in 
the organization, one representing the Municipal 
Association, one from the Counties Association and 
one from the Catchment Authorities Association. 
Soil Conservation and Rivers Control Council was 
established by the Conservation and Rivers Control 
Act 1941. It deals with the promotion of soil 
conservation, the prevention and mitigation of soil 
erosion, the prevention of damage by floods and 
the improvement of land by drainage or control of 
the water tables. It can direct catchment 
authorities to regulate removal of vegetation, 
earthworks or over-grazing. The Council's approval 
of catchment authorities' schemes ensure a share 
of government finance. Membership is made up of 
representatives of the Municipal Association, 
Counties Association, Catchment Authorities 
Association, Land Drainage and River Boards 
Association, Federated Farmers, Ministry of Works 
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and Development, Lands and Survey Department, 
Ministry of Agriculture and Fisheries and New 
Zealand Forest Service. 
Water Resources Council is the result of a 
merger in 1972 of the Water Pollution Advisory 
Council and the Water Allocation Council. It 
has the responsibility of ensuring that the 
country's water resources are fairly allocated, 
and that water quality and quantity are maintained 
to meet aesthetic and recreation requirements. 
It attempts to rationalize the competing use of 
natural water; it establishes priorities for 
water research; it classifies all natural water 
in New Zealand. It has oversight of the 
granting of water rights by the Regional Water 
Boards, and recommends schemes to these boards. 
Its membership is drawn from the Municipal 
Association, Counties Association, Catchment 
Authorities Association, Federated Farmers, 
Manufacturers Federation, Dairy Board, Meat 
Industry, Ministry of Works and Development, 
D.S.I.R., Ministry of Agriculture and Fisheries, 
Department of Health, Ministry of Transport and 
a representative of recreational interests. 
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Information for this section was collated with the help of the 
Christchurch City Council, Planning Section, and "The Fiat 
Book of Common Birds in New Zealand". 
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